A reconfigurable power-dividing scheme has been developed, employing coupled line couplers and mode control switches. Depending on the operating conditions of the switches, it provides two different operating states: two-way Wilkinson equal-split power divider or oneway signal path, which directs all input power to one output port. Input and output matching conditions at both operating modes were accomplished by utilising appropriate even-and odd-mode characteristic impedances of the coupled line coupler.
Introduction: For high-efficiency amplifiers in modern communication systems, dual-state amplifier schemes have been demonstrated [1, 2] . In [1] , DC power consumption was minimised by choosing proper device size depending on the output power level. The number of operating amplifiers in a parallel-connected four-amplifier array structure was selected by input power level, either one or four amplifier operating case [2] . However, the method of using control switches located on the RF signal line makes the circuit complicated due to the necessary DC bias circuitry for the switches as well as it causing some effect on the RF signal. Because of the absence of a shunt resistor in the Wilkinson-like combiner [2] , output matching and isolation between each branch can be significantly degraded. But the conventional Wilkinson power divider=combiner, which has been widely used, does not provide the desired operation for dual-state amplifier applications. This is because part of the input power is dissipated to the shunt resistor when the two output ports are unbalanced in the two-way Wilkinson equal-split power divider [3] .
In this Letter, a 2.12 GHz dual-mode reconfigurable input power routing scheme is proposed using an alternative switching scheme instead of the series switches. The input power is equally split when the proposed configuration acts as a two-way Wilkinson power divider. Conversely, in the one-way signal path mode, all input power is directed into one output port without power dissipation at the shunt resistor. Mode control switches change the operating state while a coupled line coupler with the switches provides appropriate characteristic impedances for input and output matching at two different modes. at the designed 2.12 GHz. In the two-way Wilkinson equal-split power divider case, the mode control switches from S1-S5 are closed, as depicted in Fig. 2a . When the two switches connected to the coupled line coupler, either both S2 and S3 or both S4 and S5, are on, each coupler behaves as an ordinary microstrip line [3, 4] . The characteristic impedance of the coupler in this condition is represented by the even-and odd-mode characteristic impedances as follows:
From the designed even-and odd-mode characteristic impedances, the characteristic impedance of the equivalent microstrip line of the coupler, TL1 EQ , is equal to Z 0 , or 50 O. It is clear that the proposed power router operates like a conventional Wilkinson equal-split power divider. In the one-way signal-path mode, the switches, S1, S2, S3 and S5 turn off, while the mode control switch S4 remains on. Similarly, since both S2 and S3 are off, the coupler with the switches behaves as a transmission line. However, because the switches have different states from the Wilkinson power divider case, the characteristic impedance of the equivalent microstrip line, TL2 EQ , can be given differently by [3, 4] :
This characteristic impedance is equal to p 2Z 0 , or 70.7 O, from the given even-and odd-mode impedances. When S5 turns off but S4 remains on, the coupler with S4 and S5 does not operate as a transmission line [3, 4] . The equivalent circuit of the structure, inside the dashed line, is depicted in Fig. 2b . It is composed of one transmission line and another short-circuited stub [4] . Note that the electrical length of each line is the same as the electrical length of the coupler. Provided that the electrical length of each section of the equivalent circuit is equal to 90 , the equivalent circuit enables the input impedance at the reference plane A ideally to be zero, due to the 'short-circuit' placed 180 away from A. Therefore, the upper branch of the two branches contributes to signal propagation, as shown in Fig. 2b , at this operating condition. The input and output matching was accomplished by two quarter-wave length transmission lines, p 2Z 0 and TL2 EQ in Fig. 2b . As a result, in this operating mode, all the input power is exclusively delivered to the one output port.
Experimental results: The proposed power routing scheme was designed at 2.12 GHz and implemented on the 0.787 mm-thick RT=Duroid substrate with dielectric constant of 2.33. The measured S-parameters are shown in Fig. 3 for the two-way Wilkinson equalsplit power divider mode. From the measured S 21 it is clear that the input power is equally divided input two output ports at the designed frequency. Both input and output return losses were observed below À30 dB. Port isolation between two output ports was À25 dB. Fig. 4 shows the measured input=output matching and insertion loss of the power router for the one-way signal path mode. It clearly shows that all input power is delivered to port 2 with an insertion loss of À0.5 dB. Input and output matching performance better than À25 dB was accomplished by the appropriate impedance transformation through the coupler. Conclusions: A dual operating mode power routing scheme has been proposed and demonstrated using a coupled line coupler and switches. The operation of the router is selected by the mode control switches, which are not located in the RF signal path. The coupled line coupler with the switches provides proper characteristic impedances at the two different operating modes. Based on the proposed technique, a 2.12 GHz dual-mode input power router, two-way Wilkinson equal-split power divider and one-way signal path was successfully implemented.
